nursing practice since its beginning. However, the definition of environment has varied widely over the years and, more recently, across specialties.
Florence Nightingale viewed the environment as a fundamental cause of suffering and disease. A woman far beyond her time, her broad conceptualization of the environment included a recognition of the effect of social, economic, and political forces on the health status of British soldiers during the Crimean War. Nightingale related the high infant mortality rate in London in the mid-1800s to "defective household hygiene." Her interventions focused on modifying the environment as a primary means of promoting health. She described "five essential points in securing the health of houses: pure air, pure water, efficient drainage, cleanliness, and light" (Nightingale, 1869) .
Another renowned nursing leader, Mary Breckenridge, used environmental health principles in her extensive work as the founder of the Frontier Nursing Service in the Kentucky Mountains in 1925 (Breckenridge, 1952) . In her fascinating description ofthe rural health care system that she established, Breckenridge chronicled the process she went through to build a rural hospital. To begin, she sought the political and economic support of key community leaders. This support enabled her to pursue her plan of action.
Critical factors Breckenridge considered in identifying a site for the hospital included the source of a clean water supply, the proper disposal of sewage so as not to contaminate the water supply, and the location for livestock, as the only means of transportation for the nurse midwives to mountainous areas was on horseback. Although her goal was to establish a system of comprehensive rural health care for an underserved population, Breckenridge would not have succeeded in reducing infant mortality had she not
Nurses today are challenged to shift paradigms and to embrace a broader understanding and new ways ofthinking about the personenvironment interaction.
incorporated principles of environmental health into her community health practice. The parameters of the environment described by visionary forerunners have decreased substantially in recent years. A common theme characterizing the modern definition of environment is the notion that it consists of a direct interaction between the client and the immediate surroundings of the client (called the "personal environment" by Smith, 1991) . Factors existing in this personal environment mayor may not support the health of the client. In keeping with recent tradition, nurses' efforts have been concerned with increasing the ability of their clients to adjust and adapt to whatever conditions are dictated by this environment (Chopoorian, 1986; Kleffel, 1991a, b) .
There is increasing evidence that nurses are involved with the "larger environment"-i.e., the environment that reaches beyond the clients' immediate surroundings but nonetheless may have a profound effect on health outcomes. For example, many community health nursing texts include chapters on environmental health. Professional nursing organizations, such as Nurses for the Environment and Nurses Environmental Health Watch, are committed to raising awareness of environmental health issues. Furthermore, the National Institute for Nursing Research, along with the National Institute of Environmental Health Sciences and the Agency for Toxic Substances and Disease Registry, has outlined the need to enhance environmental health content in nursing practice and research. Chopoorian (1986) challenged nurses to confront the paradox that has characterized our practice in the past. Nurses "are eyewitnesses to the deleterious effects of the environment" on the health and safety of their clients and must position themselves at the forefront of efforts to eliminate the injustices related to environmental factors. Nurses are direct observers of the ravages caused by poor housing, inadequate food, or lack of other basic resources. They need to undertake the social or political activism necessary to combat the inequities related to these problems. Modern day nursing's emphasis on human re-318 sponses to disease and illness sometimes precludes attention to the dynamic societal forces related to the occurrence of health problems. Historically, strategies have focused on accommodating the person to the environment rather than on accommodating the environment to the client (Chopoorian, 1986; Smith, 1991) .
Nurses today are challenged to shift paradigms and to embrace a broader understanding and new ways of thinking about the personenvironment interaction. Nurses in community health, including occupational settings, will have to work with other disciplines in public health to help interpret environmental risks to the community, allay unnecessary fears, raise the public's awareness about environmental risks, and assist people to modify their health risks. Beyond this, they must recognize the complex nature of the multiple levels of the environment that have a direct or indirect effect on the health of communities.
Occupational and Environmental Health
Of all the nursing specialties, occupational health nursing probably places the greatest emphasis on the environmental aspects of health and safety. The occupational setting serves as a microcosm of the cultural, political, and economic environments that characterize society at large. The extent of the occupational health nurse's interface with these environments is highly individual, depending to a great extent on the occupational health nurse's personal orientation as well as the underlying philosophy of the organization.
By tradition, most occupational health nurses are concerned with the physical environment such as the chemical toxins, malfunctioning equipment, and noise pollution that characterize most workplaces. Recognition of the political, social, and economic environments as domains of the occupational health nursing practice is much less common. Only in the past few years have occupational health nurses discussed and written about the importance of considering these environments as part of their expanded role (Haag, 1992; Miller, 1989; Rogers, 1990 ).
An even broader conceptualization of the workplace would include environmental forces outside of the organization that affect workplace conditions. In recent years, occupational health nurses have been witness to the profound effect of economic, political, and social conditions external to the organization.
The recent economic recession has generated fears and worries about job security and future prospects for employment. National and regional policy often influence decisions that are directly related to the health and safety of workers. Social issues, such as the increasing numbers of single parent families, workplace violence, and the escalating problem of substance abuse, plague modern day work environments. One can no longer ignore the importance of this larger environment in planning and intervening. Meeting the total needs of clients mandates that occupational health nurses attend to the expanded environment, recognizing and dealing with the many problems that compromise health and safety within their organizational systems.
GOVERNMENT INVOLVEMENT IN ENVIRONMENTAL HEALTH
Public outcry has resulted in increasing attention to environmental concerns by modern day politicians. Several pieces oflegislation enacted in recent years are intended to protect the environment and subsequently the health of communities. Of particular interest to occupational health nurses are the Federal Coal Mine Health and Safety Act of 1969, amended in 1977, the Occupational Safety and Health Act passed in 1970, and the Toxic Substance and Control Act of 1976. Each of these Acts addresses important issues related to the health and safety of workers.
Several other legislative actions in the 1960s and the 1970s were intended to alleviate some of the problems related to hazardous waste. The excessive noise and waste that characterizes the modern day environment pose serious health threats to communities and worksites. The Solid Waste Disposal Act of 1965, the Resource Recovery Act of 1970, the Resource Conservation and Recovery Act of 1976, and the Quiet Communities Act of 1978 addressed these important environmental health issues. A major government action of the 1980s was passage of the Comprehensive Environment Response, Compensation, and Liability Act (CERCLA), or Superfund, in 1980. This act provides for an organized response to the environmental release of hazardous materials from abandoned or inactive waste sites (Blumenthal, 1985) .
With the installation of the current administration in 1992, the environment has jumped to the forefront of public concern. Vice President Gore has long been an activist in issues related to the environment (Gore, 1993) . While his concerns focus on preservation of the environment, his position has important implications to the health of citizens of the nation and the world. The Clinton-Gore team has pledged to preserve and restore the environment.
One of President Clinton's first actions was the development of a White House Office of Environmental Policy. The purpose of this office is to provide leadership on issues related to the global JULY 1994, VOL. 42, NO.7 environment (Adler, 1993) . Major efforts by this administration include improved implementation of the Safe Drinking Water Act and the construction of sewage treatment facilities. The newly appointed Administrator of the Environmental Protection Agency, Carolyn Browner, developed a list of priority concerns for this agency including pollution, lead exposure, and pesticide residue on food (Adler, 1993) . Other examples of the administration's focus include a 1994 study of chlorine effects on human health and the reauthorization of the Superfund legislation.
DEFINING ENVIRONMENTAL HEALTH FROM A NURSING PERSPECTIVE
It is well established that the chronic diseases that predominate in today's society are at least partially a result of environmental exposures. Furthermore, many of society's ills are directly related to physical, social, political, cultural, and economic structures that constitute the greater environment. In environmental health, particular attention is given to identifying factors in the environment that may affect the development of both healthy and unhealthy states in human beings. Environmental health aims to explain how health conditions are the result of interactions of persons with the environment.
As with other specialty areas of nursing, the foci of nurses in environmental health are to promote, maintain, and support health. Nursing interventions to promote health may be made at the individual, family, group, or community level and involve reducing the environmental threat or changing individual behavior to prevent exposure. Nursing opportunities related to environmental health are unprecedented.
To meet the many challenges posed by modern problems, nursing must: "reconceptualize the environment" (Chopoorian, 1986) ; and examine and broaden nursing theories to include this expanded concept of the environment. New theories are needed to identify; describe, and explain the multifaceted nature of clients' surroundings. Through this expanded understanding of the environment, nurses will be able to serve more effectively and meaningfully in their roles as advocates for the health of their clients.
ECOLOGICAL SYSTEMS: A CONCEPTUAL FRAMEWORK FOR ENVIRONMENTS
One conceptual framework that shows the various levels of environmental systems and their interrelationships and interactions is that of ecological systems. Ecological theory has its roots in both biological and sociological sciences. In 1859, Darwin identified the "web of life" and recognized the highly complex set of interrelationships pre-sent between organisms and their environments. The term "human ecology" was coined in the 1920s in a sociological text in an attempt to systematically apply a basic theoretical scheme of plant and animal ecology to the study of human communities (Hawley, 1950) . Bronfenbrenner's (1979) model of the ecology of human development provides the foundation for the ecological framework presented here. Ecological models based on Bronfenbrenner's work have been used to describe and delineate strategies for child maltreatment (Garbarino, 1977) , disease prevention and health promotion in maternal and child health (Chamberlin, 1984) , stressors in the childbearing family (Avant, 1988) , and health promotion programs (McLeroy, 1988) . Bronfenbrenner (1979) believed that to understand complex processes such as human development, interactions and interrelationships among multiple contexts and factors beyond the immediate setting must be taken into account. Although the terminology is different, it is interesting to note that early nursing models (Frost, 1939) and some current nursing models (Avant, 1988; Buchanan, 1987) include various levels of systems such as individual health, family health, and community health.
One of the basic principles of ecological systems is that everything is connected to everything. Because of the interrelationships and interactions among the different aspects of a system, change in any portion of a system might affect change in other parts of the system. In other words, systems are dynamic and change is constant. Ecological models assume that instituting changes in social-environmental contexts facilitates change in individual health or behavior.
The ecological systems approach is especially useful in examining complex areas that are the result of multiple factors in the environment. In environmental health, physical, cultural, social, political, and economic factors in a variety of contexts often interact to contribute to an environmental hazard. For example, the National Institute for Occupational Safety and Health (NIOSH) has identified noise induced hearing loss as one of the 10 leading occupational hazards. Although regulations and engineering controls are important strategies to reduce noise, noise cannot be eliminated from industrial settings. Therefore, use of hearing protection by the worker is an important nursing intervention. However, individual factors such as perceived benefits and barriers and lifestyle affect the use of hearing protection (Lusk, 1993) . By considering ecological models, it is possible to identify the range of factors that influence both individual behaviors and larger systems.
Ecological systems are involved in the process of energy and information exchange. Input in the form of energy, matter, and information pass through the boundaries separating the levels of systems. The input is processed or changed, and the system releases output. Terminology used in systems theory such as feedback, circulation, transformation, and storage of input help explain the actual processes that occur in ecological systems.
Ecological systems generally have several levels (Bronfenbrenner, 1979; Garbarino, 1977; Insel, 1974) . The framework presented here has four levels: microsystems, social networks, institutional systems, and macrosystems. Each system is nested within the next larger system (see Figure) .
The system level nearest the human being, the microsystem, includes the environment immediately surrounding the person such as the family, home, school, and workplace, or the myriad other settings in which a person may exist at any given time. Within these settings, the individual has a role. The individual may be a parent, spouse, student, or employee. The microsystem, therefore, is important not only because of the complex relationships between the person and the material or physical features of the environment, but also because of the dynamics of relationships between the individual, family, or group in that environment.
The many chemicals used in modern home and work environments are examples of the types of hazards affecting the microsystem (Bunge, 1985) . A specific example of great concern to some scientists in recent years is radon, a radioactive gas which is the byproduct of the decay of uranium that occurs naturally in the soil (Loken, 1989) . The risk to uranium miners has been known for several years, but the recent concern has focused on the presence of radon in homes or in the microsystem.
The next level of system that contains the microsystem and is nested within larger systems is the social network. Social networks consist of the interrelationships among the various social systems that are a part of the individual's life during the period of interest. Social networks include families, friends, neighbors, coworkers, classmates, colleagues, service personnel, and members of an individual's clubs, churches, or social groups.
This level of ecological systems is important because environmental hazards may be transmitted to individuals through their involvement in a variety of settings. For example, the family of a day care worker might be infected with Giardia because one of the children in the day care drank AAOHN JOURNAL Input (information, energy, matter) . . . . . . •...........--T.......--- 
Output
contaminated water when on a hike with the parents. The child was infected with the Giardia organism from a mountain stream, part of the physical environment. Giardia crossed the boundaries from the physical environment to the child (microsystem) and subsequently infected the day care worker and the day care worker's family, part of the social network.
Institutional systems contain both the microsystem and social networks and are embedded in the larger macrosystem. The institutional system includes the social structures, both formal and informal, that exist within the environment that contains the individual. They include the neighborhood in which a person lives, the mass media, agencies of the government, laws and regulations, communication systems, and the distribution of goods and services. Health care is considered an institutional system. Social structures dictate how individuals live by providing expectations and parameters for day to day existence.
Institutional systems affect the individual, JULY 1994, VOL. 42, NO.7 although they may not be actively involved in the institutional settings. For example, OSHA regulations affect workers, even though the individual worker may never have direct contact with OSHA. The radon example demonstrates the institutional system. Certain parts of the country are more likely to have radon. Thus, although radon exposure may occur within homes or the microsystem, neighborhoods, geographic areas, or institutional systems may be analyzed to investigate the complex problem of radon exposure. Finally, the media playa role in the public's knowledge of radon as a hazard (Klaidman, 1991) . Because of scientific uncertainty about the levels of radon harmful in home settings and the fact that there is no "villain"such as a governmental agency or industry-to blame about the hazard, the media have failed to take notice of the harmful effects of radon (Klaidman, 1991) .
The macrosystem is the larger context in which the other systems are nested. As the most abstract system, it consists of the patterns of the Community and occupational health nurses are in apivotal position to address the many health concerns related to environmental factors. structures and activities that occur at the other levels. Values, beliefs, culture, traditions, customs, societal norms, government, economic policies, and the physical environment comprise the macrosystem and are part of who a person is. This system provides the consistency in form and content for other lower order systems. The underlying consistencies and beliefs that are part of the macrosystem may exist to varying degrees within the smaller systems.
Although infrequently discussed in the nursing literature, macrosystem factors are especially important in understanding environmental health and environmental issues. For example, formation of public policy to regulate environmental tobacco smoke is based on a public process. However, the tobacco industry's critique of and response to regulations may merely be a means of advocating for their own economic survival rather than valid scientific evaluation of the policy (Bero, 1993) . By considering macrosystem factors that affect environmental health issues, barriers as well as opportunities inherent to change are evident.
APPLICATION AND SUMMARY OF THE ECOLOGICAL FRAMEWORK
Because of their complexity, identifying the sources of environmental hazards is a major challenge. An ecological framework is especially useful because it facilitates examination of complex phenomena in different settings and levels. Although hazards include the many sociocultural, political, economical, physical, and other factors inherent in any setting, the principal focus for environmental health is on the physical, biological, chemical, and psychosocial hazards.
Lead poisoning, one of the most common but preventable public health problems today, is an environmental hazard that benefits from examination within an ecological framework. Lead based paint, including dust and chips, is well recognized as a source of lead poisoning, particularly in young children. Other sources of lead exposure include contaminated soil; airborne particles from steel structures, gasoline fumes, and dusts; water from lead pipes or tanks; food from lead containers; and hobbies such as target shooting, and stained glass and glazed pottery making.
Lead poisoning often occurs within the home or work setting (microsystem), People in an individual's social network may be the source of lead because of activities and hobbies that involve lead. Institutional systems such as the transportation system and neighborhood characteristics such as proximity to freeways may contribute to lead poisoning. Passage of the Lead-Based Paint Poisoning Prevention Act in 1971 resulted in a lower incidence of lead poisoning from paint (Minnesota Department of Health, 1982) and reflects institutional system involvement in the problem. Finally, macrosystems or social conditions such as poverty and substandard housing may contribute to lead poisoning as well.
THE NURSE'S ROLE IN PRIMARY, SECONDARY, AND TERTIARY PREVENTION
Community and occupational health nurses are in a pivotal position to address the many health concerns related to environmental factors. Nurses monitor and assess the microenvironment and macroenvironment and determine its effect on their clients. Their knowledge and understanding ofthe various levels ofthe environment will direct and guide this assessment and the development of interventions. Community/occupational health nurses serve as educators, advocates, and role models to their respective communities. The levels of prevention used in public health can be applied to environmental and occupational problems as a way to understand the various points of interventions.
The activities of primary prevention are by far the most common and appropriate in the field of environmental health. The nurse plays a role in creating therapeutic environments in all settings. Health promotion and illness prevention reduce the risk of exposure and illness. The focus of interventions based on primary prevention is on the conditions that influence, produce, or predict health and illness in human beings. Nursing practice strategies are geared toward modifying the origins of the problem. Environmental factors can be manipulated through planned change to assist clients in promoting, maintaining, or restoring health.
Role modeling is a means of primary prevention. Occupational health nurses can serve as role models in many areas. They often are in strategic positions to make decisions about the types of products used within an organization. Purchasing items with recyclable packaging or using reusable products rather than disposable ones is one way to reduce the amount of waste at the work setting. For example, nurses in health care settings have been instrumental in changing institutional pol-AAOHNJournal 1994; 42(7J:317-324. Taking the Lead in Environmental Health Defining a Model for Practice. Salazar, M.K., & Primomo , J. collection, analysis, interpretation, and dissemination. As in other conceptual domains of nursing, multiple research methodologies are required to examine the complex phenomena associated with environmental health issues (Davidson, 1991 ) . Furthermore, nurses may be in the best position to interpret scientific findings to the community and provide individualized, group, or mass media education as needed.
Nurses can stay informed of environmental issues by reading newspapers and joining and becoming active in health related organizations. Being well informed is a first step in influencing the political system on environmental issues. Communicating effectively with individuals in power through groups such as the American Association of Occupational Health Nurses, the American Nurses Association, the American Public Health Association, or other professional or nonprofessional groups is vital. Networking with This model can serve as means to guide the development of primary, secondary, and tertiary preventive strategies to address environmental and occupational health problems.
The link between the environment and health has become increasingly evident during the last half of this century. An ecological systems model provides a convenient framework for describing the interrelationships and interactions that exist in the various levels of environmental systems.
The concept of environment has been central to nursing practice since its origins; however, nursing's description of this concept has varied over the years. Occupational health nurses tend to place more emphasis on environmental aspects of health and safety than other nursing specialists.
1.
3.
2.

4.
icy by successfully advocating the use of cloth diapers and surgical gowns (Primomo, 1993) .
At community and global levels, nurses can participate in efforts to support policy to reduce air and water pollution. Occupational health nurses can participate in public education and can help community members interpret data about environmental risks. At the worksite, they can implement health and safety classes to promote health and prevent injuries and illness.
Activities of secondary prevention are equally appropriate and important. One critical role ofthe nurse is to observe signs and symptoms of environmental exposures and assess all clients for environmental risks. Using an ecological model facilitates identification of individuals in the microenvironment or social network who may require assessment. For example, farm workers who are exposed to pesticides should be screened for signs and symptoms of toxicity. Surveillance and biological monitoring are important strategies for secondary prevention. A thorough health history of occupational and environmental exposures is essential and should be conducted by all health professionals.
Tertiary prevention of environmental health problems occurs after disease is diagnosed and is aimed at minimizing disability and maximizing functional capacity. In this level of intervention, treatment strategies are used to assist the individual or community to adapt to changes resulting from an illness or injury. Traditionally, the dominant focus of nursing has been tertiary prevention. For example, after a nuclear accident such as Chernobyl, rapid evacuation of residents to minimize the exposure to radiation is imperative. Because food and water supplies are contaminated by radiation, it is essential to obtain new sources of food and water to limit exposure. If malignancies result from a nuclear accident, treatment and/or palliative care (activities of tertiary prevention) are appropriate.
CONCLUSION
At the microsystem, social network, institutional system, and macrosystem levels , nurses are involved with other health care professionals in the recognition and surveillance of health conditions that may be related to environmental and occupational exposures. Reporting disease, following up, and intervening are all part of surveillance of environmental and occupational disease. Sources of data include health care providers, death certificates, autopsy reports, birth certificates, cancer registries, workers' compensation claims, insurance or hospital billing data, and specific environmental sampling.
Nurses can participate in all phases of data others who share the same special interests is highly effective as well.
The complex etiology and treatment of environmental problems mandates a sound theoretical base of knowledge related to environmental health. The model described in this article represents a beginning effort to identify and define important concepts related to this newly evolving area of practice. For the reasons described, it is critical that community and occupational health nurses be in the forefront of the environmental health movement. They must continue to critique and expand their practice so that it includes a broader conceptualization of environment and environmental health.
